[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

1P+ Jbo /1 0 ylois / b o Jlw o) gbpl

[CHCE am

9% 9 Cui 9 T il g lolo (W go AdET 30 © g2 Gl i

"o 3l 81 0T dlaas Sl geules ol 53 Suleoe Jaslacel M5 yuSal Jageu ol gauly L yale
* soheil.eagderi@ut.ac.ir

Sl S (ol S anils pulie nStils oM o5 8-
o 5 Ohdse) wlidal Glodlu o paS (M asle SBESS i go (A sl T o] saSina 5 Y
Olol o 5 s (g5, slas
Ol ety i oL (b polie auSESLY

Ve 8 alaye il sl Vet i) isbyyo 7,6

° .

ol Sl 3 (g5 0 lin ) S il ()55 T 02 SekSTL oY 5 0% 5 5 Jead 5 s Sles > ol 1B Gl 408
(ol Obalay 58 daadsalle Jold By e oS 3 5 oY @F SaS e wdE s Gl o x
Oln DL B 528 53, a5 VoYY B VoY ol o ptimne Slillan S g (g2 Olabe o 5 28 Olali ey 2
o354 (S P Skl Cod 5 als & ol Ol sl s b5 Ml s mls s plse e s <SS
T Gllas - b 4 o (g 28 St (DHA) o SB35 55 5 (ARA) sl K5, 31,T «(BPA) sl S5 by,
G Olsor 5 90Y oS e Wi 039 gbandin ©oS 5 it b0 N3 O ol Cod s 1S 0 o
53 e ME gk 5 A i Sl o (S i Sl sl &7 Wsls DL s 3590 SWllas ciman 318 o T
PSS el el s oY aby 5 a5 s Shee s 3 st Bl o me S s e b el
By 2" ~-’baf 3 eslemd 5,50 s STt o b s, Jul «.suge.)?v..\% Jpea dd g o s wr sl Jl 22
skl oo nsnT salle Ll 5l gY Sleks (o CodS W5 pdlsne e 5 0 Skl S S Sleang (X

AR s r 5 B8

QL:M.A J..».,L’.‘J}B' Eé)jjg:é}g—( e‘_;}jy Ai)irﬁé' x“.ﬂta.:{‘u)g- L;LA.,\:M‘ ‘w.ﬂjﬂ Q.IUJ :Gwaw

A


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

reeg bl 59T g0 ik 43 0 2 (Slohnul i o 3150n g ofgist,y
o ol (Bruce etal., 1993) Koo sl alo Aoddo

po 9,Y CoieS 5059 (sl 03254 “ARA 5 EPA® TDHA
o sal pl(Migaudetal.,2013) () o) aiws
OV g gleadsand o U5 ui (PUFA) cais gl
o Shos g oylile S LSy Lis 4 b oaiyl oleé
uiis ARA 3 EPA slaaul wdleds oS SS o Jolw
(ool L 1) Laas 5ilioSa! slajluo i Olsie 4 5503
alaz 5l kabe o (glos S S35l 528 slacodlad as w5 o
Planas and ) b 5 08Sass 5 Sass ol gsb
5l eadss sleusgl;ssGl o S sk 4y (Swanson, 2008
b g o g3 BPA 5 a8 wiiea 63,150 5 5 LSARA
ARA j a55lisSel adsi b o5, sl 4 EPA Loyl
o) wlae plas slooni nS lp g 03,5 Sbul Jol
SEPA: ARA i L oSsilisSal s Shas ool S oo
@€ @23 €5 b 093 gias a5 09d e (et Jobo sLis
Bruce etal., 1993; Bruce et al., ) cwl los -PUFA
(1999

a5 s 5l asdllas 090 (i oole (i gl oo ]
sl Basd 5l ln 3 ale (sloaisS ity itead oo
o el pogdle oS o solitul oy 0 g (655 el
sllad hSis ol (BFA) 9,0 <ir ool ae
St 5 el o) Gl ulple aiee Jslo
S Sl oo sl 9,0 3l(Mligaud etal., 2013) wien
$lo3Y 0I5 5 395 0l 15 3,0 95 5| it 5 GISEFA
o0le (g0 aS Caslins oyl 0ed 13y Sl Wl 9 (568
w25 31 1) EFA 5 (6550 oaisS sl 0z slaaeal wily
Sial33l sl olse l el 18 LLE anS s sg3 lié
Slo ey iz ot gLl 02 (sladnl 920 5 pan e
5,50 «innsl p3¥ 5,¥ B3ge aulgi (gly 45 *(LC-PUFAs)
S e 8 eslil

2 Docosahexaenoic acid (DHA)

3 Eicosapentaenoic acid (EPA)

4 Arachidonic acid (ARA)

5 Long-chain polyunsaturated fatty acids (LC-PUFAs)

5 S5 el Jolpe 30 ohg 4 (Ll Ghign 0 i
30 Caibge 040 (GlodiS sl g (§)97me LB« Jedud gl
Copmdg s Dby CoieSl sbag,¥ ol 5 559,05 Corio
b 4 g Sumdg cnl g Sl iy (nage SGgl g
Radkhah) s)ls 13 ol o cuiS 50 Cod puitans
g Jolete g JulS” 5la 0,> 5 (and Eagderi, 2022
LS 5 g basdian;, Jolds b s n 5 6550 el |
S (65970 0 (S sloa |8 sl a5 wil (g9,Slee
G900 2 yz Gl 094 b (OLoS 5 ol Gles o

Espinosa-Salasand ) oS o sla] Jiesdss 1o Coidge
w3 sledas )0 00 S wliixs (Gonzalez-Arias, 2025
woyz sloasl o Jolas pac b 0geS a5 el ool lad
5o als Gada |y palge Jlieadgr o Slae Wilgy 0
Ol 05 s slag Y g CetS o slopss gl 4 e
(Baroni et al.,2024; Engdaw and Geremew, 2024)
e plB3 L oniine LLS I lag)¥ adsl 0l 5 ol 1
lasls 580 S0 ol o)ls 13 00,5 4S5 9290
LT Jlas! G s Ss 5 oy laawlay g (slag s
ol slog,Y ol 5 i glaan T8 giloaint sl 039
(Radkhah et al., 2023) el sl

&390 5 o (Mo LBlatie g dmnogs oy sleale 5,Y 05
34290 L_.;me:}d u...o..S e o..\.:.J ‘.’:‘L“‘-\JP Qb.;.c a Le‘j )|o5_<zll.;
CotS oS ool 5. (Migaud et al., 2013) o)l S
e dlge 9205 4y dagdnagy ) 5 agdincid s il e
9 5)'}/ ~_95> ;Lo.a )| uw‘ 6‘)" sd|fLu ! 4,....419 oole )‘
g 0590 pile ;0 4355 (ilusatagy b o plSaRog; 0
b 02! 5 (Conceigdo and Tandler, 2018) »,.5 1,3
45 0gh ools olaiBl cpalge Ghy9p lp @3 Glawm),
CoaisT Gl | (6 sp (Shie Slge alS 55 Lols fliab]
Baronietal.,2024; Engdaw ) oS o o2l,8 a5 550
.(and Geremew, 2024

Jolge plgie a0 o138 05, 0 0y gleasl eSS 5 9 0>
2 Ol el g eleadBee Jread g eaisS s Lol

! Essential fatty acids (EFAs)
Y


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

1F00 Jlo /1 0 5lous / o jw Jlw

o) gbpl

™ ,- i 255 i

)| ot

ettt (D

LIN EPA

ARA ALA

DHA

ol o2 a5l Sileds (led 1) S5

S $loisk s 3l ool
09y &t (eyed (2l s 4T (VO) alS slages,
ale Olye 4 plole 08 Glags) )0 0058 job 4 abe
Muralisankar et al., ) % ,.5 oo )3 ooliiwl 5,50 o>
SodieS 0 > 0 Coddge b oy mlie 3l e opl (2014
5 039 ao 0 Y)Y 5leS 555, YT 58 aile abe cilises
oolail 0,90 oole 0l 8 Shas jo Sl olou! 9y (2l

=15 oebsw ,o (Strobel et al., 2012) & .5 o 18
P2LS sleps, b aigs o, (Lateolabrax japonicas)
S 5 ol el ol ol g Lol 9 sod Jol>
Ogliste SalS” AL slasés, 5 ale o) iz sl
Joles 1o el (8 138 oy slaawl (oS 5o
o ol e gl 0l SlansT T FaiSa, s
5650 oyl saisSoly] Lole (PUFAS) ouits gl
5eeST G150, 5 ysmeshignSTay sulu PUFA aizs
Khezrian etal.,) ol oo b Jolw &l Slg5 oo aS ol
G0,k Bl 89, SRl Sl oz 10,2020
Ced a3 )18 )l 90 SlaemST (T el » (2LS sl
Bols s Sladss ) ggee (Kutluyer et al.,2017)

! Vegetable oils (VO)
Aal

5l ool Gl pols axllae wis o,lil asil 4 axg L
9 5% CedsS 2 Ol Sy (nase 4885 13 0 slaasul
P r 2 S5l Badod (nlamd (o0 )8 ()2 9)90 | 95V
o sl bl (losigall) oloslasls] e oS
sl o ool (6,55 ke 5 Lo SaS ¢ alops s
@z slao!

e 2 0z sl 5 o] 3t s 5l )l
7 Sl e (2 e (ple Wlod S oy p 1) L]
CodisS | S s szl Sk oyl sl ale .ol
do olo opl o aitee DHA § EPA 5l Lo, (o alesly]
el So03 N-6 C oy sl 4 N-3 O aul cas
WS i |y Gz gladendd ol Wl e leale a5 oo ]
5] sy LS o by oS lié ), LT oS sl 5L
39 o, sleowl oS 5 (Falk-Petersen et al., 1998)
Olpe Wil aloz jlas ol (S (ilisee Julse 4 o alo
5 (S L o Ol g s ST e D) Glpl e
25 ol ol plerd 5 (S Siglan Sloogas
SRS 093 (st Eob o2 lo o had IS (rizmen
3,8 o 23U 0z dellaee) oS5 p gladas oble
() o) (Aras et al., 2002)


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

eeeg SLdlo (M g0 WNE 53 @ 3> Sl i

g'}l‘&h 9 0'350')

shl ol sle ole 24, (Babalola ef al., 2011)
5 stz s B v s EPA DHA (slaol 51 YL clale
Migaud) a,la 5559 2LS slogyes, ;o a5 wwaARA
il om0y b gl e o sleasul oyl (et al., 2013
pelalS 5 W (55970 (Ble (b 02 sl (PUFAs)
Eobs oz 008 Ul AT (gudg il slayge,90 by
Wl oage WIS o S8l Jieady a3 g i

.(Ferosekhan et al., 2020)

Qbl g laj s aly p ailgs se palse 138 @3, S

.Migaud et al.,2013)
Sl (VIS8 ooz sbaesl aoe e ol o,
Jo @ bl wgd o omone ol Gols lae e
a5l ool o] o 5 Oliil g Jle sloas ;o
oo olpar 2lr b oy O plabe oy g 4355 (ol
2l K29, oL k030l lp alS (e, 5l
Gl 0y oolainl (i 4d3) 2l lopss, 3l (S o

/w\

MUFA /

e \

Acetyl-CoA -

n6PUFA
Palmitic acid (16:0)
Stearic acid (18:0) Linoleic acid (18:2n-6)
Oleic acid (18:1) v-linolenic acid (18:3)

Dihomo-y-linolenic acid (20:3)

Arachidonic acid (20:4n-6)

obpb o2 sbbaw!

.(Ng and Wang, 2011; Hilbig et al., 2019)

bl yge8

el pleale;ssS (28 3 59 27 (M a3 (S
il a8 (Y F) ) San 5 Khan adlas ;5 ol oas
JleFile 5eS  l 9Y s o8 oSles p e
Cyprinus) Jsess y5.5 5 (Ctenopharyngodon idella)
el o 3l Jlgzcale (5.5 g s pleil (carpio
adas AFe g A¥D X X LY gy Lo alge s

slops, 51 &S Shale o 5 Gl op i Laia

n3PUFA

alpha-Linolenic acid (18:3n-3)
Stearidonic acid (18:4)
Eicosatetraenoic acid (20:4)
Eicosapentaenoic acid (20:5n-3)
Docosapentaenocic acid (22:5)
Tetracosapentaenoic acid (24:5)
Tetracosahexaenoic acid (24:6)

Docosahexaenoic acid (22:6n-3)

el Y JSis

)5 5525 DHA s EPA ARA _alS (glaiyis, , az 5]
lojloing Aol e T plale yo SLaS 5 cnl Ll
(INA) SLdgid 9 (LA) S gid slavnlassle o ol
4 ) LA adlgce cyed o plabe 45T 0isd o 0y
glesl g b 5l DHA & Ll s EPA & |, LNA 5 ARA
Malas o> 1L (Hilbiget al.,2019) oS Lo oo
Crroel 95 (nl 1y wssoe & LNA G LA (o (00,
<8, DHA §EPA ARA jiingn ;0 Lo slags 51 sl
Sldlas 5l 6w ,o .(Migaud ef al., 2013) oS
9y ool o138 w3, ,0n3/M6 O > slhawl cos
I; «Furuitaetal.,2007) ceol 423,51 8 a5 5,50 0% g0
45k 4 (EPA/ARA/DHA, n13/n6) & > slaawl o

¥¥


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

1F00 Jlo /1 0 5lous / o jw Jlw

o) gbpl

Soere ;55 (plo glp 1) Cslhe olae 03 Wl 0 oz

ababost 3T

il S 3o (SIS (2l )0 sladisS ST e Cos Lealas]
BB pkabe (nl 055 sl 12555l LT o35 o3l 1
@by GlaesS ST A Cod 1) gy e Slge ol
Migaud) el 5oLl laleslyl (o9, ool pls.aiS o 53
@ by o a8 5 &g Slidiss o rep as.(etal., 2013
b0 seass 5l ieS Lo labeslil jo (palge g 055
# &l s 2l Glam) e e (Jlcnll ol
oS o bl S5 s ale 4555
Silodinge lp wlgi oo DM (pl 1 ol dsbe (S22
0,5 18 eolaiul 850 o l0E (Lo gaY 50,8

@1y oS 55, GYIU8 (YY) o) Ko g Ballestrazzi
sy ssl staleil 2 @3, ez b os, VPA S
S g 4035 L)L 089, 5 (ale S 89 olecld
Do IV-1-Y - (@lslaseg ole olde o pay slows s,
303, == VYV (0 gedo 0 =V VY (Z oo 0 7-V-F (o
@7 Ol g 055 Lgie ()39 30 jlade a5 5l alllas o)
k8o (J b ais somlin bayled jo (g o cxe iglas
o 0255 b oS 2B jsb 4 055 2 slaas
o 94y oauis gldl O > slaasul lizme .28 5 )18 lae
gl GRIBILDHA s EPA Llis -3 (5 o 2 sloae!
il felS 4z BB sk 4 2 w5, 50 LS50 Gfs,
.(Ballestrazzi et al., 2003)

#9525l 3B oy 4 (Y2 Y o) Ko 5K hezrian
2l @2 lo w3 0 Al (BLS Glapgs, b (ol
axwgs p (Oncorhynchus mykiss) LS .55, Y158
sehie s anlllas plaizsls g Y g 055 SlawST 5T glss
Slatoms b olaS 55, VIR pleale 35 586 )
FB Conds St o)l ln (LS slapsds, Rl
Oy 2 he e, 50 ol plosl lag )Y o glaeusT sl
05 09y w0y (E5)) Bt €5, ez 5l (S S L ol
Toho U ad n3Sle (S5 08y 5 Ol,RLST (2,
ol s PUFA) sois gl oz laal ) alise
Ol o 0ed 2dl e oy o (HUFA) gloslyd s oy

o

P EE O PRV PRVIEDIREII VKT /A JNWA DL
ColilB s 2 e «SilogusgoliS asls jyolie a5 ool
XD w3, b a5 o Glale ad plale cnl o fuyis
S AT (kg g
Catla) ga2 155 » (V++V) ), Ken g Nandi anllas ;o
LC-gg 2 a8l aS ool oS olaé w3, So «(catla
Py a0,V s bolenas iolojl olié o5,L wuPUFA
Syge Lo ¥ooy50 G (b gy (ale 29, wop3 ) g (2l
2 SruetS el a5 o plas mls 285 5 Al
(ANF) JyuS 09,5 b amglio 1o (£2%) ons adss oyLabe
s jladisl ¥ 5 058 ColS nlpele g o9 i
09,5 3 oY sl 5 2l (e (B Grigres (2SL S9pe
aS ol ,o (Y1) Sargoz ¢ Demir .o coslie 4545
Selgid el 053 GBE w55 0 Gind ST Olale
& > o a5l g0 e b (ALA) Sdgd el (AL)
L.yl zleeDHA  § EPA laol & oLy Lol
e sla oS a5 wis S A5 ol Sy ol (bl
Coe b Jsere loygS 0 i olpe »DHA
ohabs sl oz claal bl « ol 575 b 3,35 o
(Bruceetal,1993) coloais cuw,p S ojlaslay 25
csdle Slygz 1o a5 anib oLy (Y1) Sargoz § Demir
ST Gy oo Ol Gl (Ble 85, 5 sl
EERETIN WSy s b5 oo Y onlpl g oo
oNbuS a8 culesly las Glibod 050 (30> oL
a8 oleale 5 (2le slage s, )0 gt e (a5 slases,
,o (Geurden ef al., 1999) aas oo Sial3dl 1, LT <l o
2l slasls (Y- - Y) ) Sen g Parameshwaran aslls
s(Carassius aurams) jo,8 ol glpn-3 C,> slbaul
Oher g Gordon .og awoys /0= Jsexe 5.5
ELtl s o sl el sl S 228 5 (1349)
ro9S o ay ymie Glale (nl (0l88 w5, 0 (HUFA) eois
ale> 5l (V24%) ,Kea 3 Radunz-Neto .o lag,Y
L ez sl Glr 6i9y2 slajls a5 wog SISt
B (pl )3 508 myn Jyere j5S slagyY o
b ooliial 95 (nl oS 5 5 (2T 8, (Ble slapses,
ez ol YL Fehw Lol g sl aS ol lis gl
ool cuS 5 as ol las asdllas ol izan . COLS dgups


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

eeeg SLdlo (M g0 WNE 53 @ 3> Sl i

g'}l‘&h 9 0'350')

69 Oslle slpone )3 6rsd gt Lol gy stalejl slaeg S
B slaas 0 aS ol lis s ois <us (MDA) wsodl
adlle (pl o olo (85) sl @ BLS slagey, (ol
S5 adsl Jole o gilanaST ol 4 e Wl oo
058 Gl (53, $YIU5E

Loolyor a5 00,5 5,158 (Y- ) +) Pettersson axdlas o
oo a (ole Bras ulidl s gl gladiss ady (L
obplads (RBEIL s e (Lol « gludl Comaz o3
I lamsl jsb 4y a5 (FO) ol o5, ol pueli 13
& Ol 4 (o yob 4 el ol e by slaoale
I bt 3550 ool ale Shgs 5 ayz Lol
972 539062 ) Mk anwgs jglateay aiiils olo olaie
298 Rl Flal @z ple b ale o) o5 Sl
o9y 90 b 2le 84, 03> @l 3I(Y - )+ ) Pettersson
Lt oo 5 ole T2 5 (07 Glyome by n 1) (LS
b aleolil g 0leS 255, VI Jols aigallo aisS 50
dwolie o oplpodle 0,5 ow, p(Salvelinus alpinus) Jlois
O3B ol ln sty oo b Ol oS 5 5 057 Sl
SletisS 990 a5 lp (b (2108 (laaSid ool
Ay ke b 458 gt alol> ol o plosl ale Lol
ol e el las «5°’L5 sloee, b ool adss lale
D83 b o 35 lale 5 gl 2alS Sl lllas
w25 > Bdsyistd 9z 4 azgi b oS ol sanlin IS
b o,8les a5 oy lis mls ol g LB Slde
ol 555 5 IS o) 5l sbsle jlas Jlad ad alesl;]
aS aad o LS gaoge (! LCBl ialS g 00,5 eolaiul
g ody 3 ,Shes LS« 0lde o2 ol 89, (o AL
1S 09, (idu Sl aSly sidy el deue 1) (ple Sl
o5 ol lts sl ol gl L 5,38 e el hte 3
Rl Wl ale 5 (LS slages) calie S5
Jnll 0sd Glale STies )0 (ale (85, 5l e ool
g5 U Wisd Bi9a5 b Sl (oS wdgi 5 L
|y sy olple gludas slajls b aums Liglidl |, STpe5
(Pettersson, 2010) oS gloaigs

slowsy b Jreodys ol 8 aie ke b ale (alej]
e ley o aised wsies 5l e 00,5 385 Slejl
Gloog,S s 1o YO 59, U (gySaiged dsl 5 tzgi b
(Khezrian et al., 2020) el asdl 2oli8l o ks

JIGoly Gglits yob as a8 ol con 35T 5Bgamn s aunaST s gus

SeeSl 5 (02) JsSge 5ST @ 1) (O07) Sl
e Olye 4 ST g S (o0 SIBE (H00) 039,000

2o STy oad a5 5enS] pediplis ) il Jpane

3900 ok Sl 5l (G lom Sl 0,55 18 J 8
g Sl pira 35 59,000 9uuS Ty (Thayyanetal., 2016)

SOD .yl plis 555 co 43 325 (YL by 557 j3Los alssan
oij sl sho plo LB 5o e GlSTl glis S
gy (CAT) YU o 51 codlad )5S0 5 j0 .0l oo
o aboldl CAT codlad 0 VL 15 by plis g3
.(Khezrian et al., 2020) o oosliv bSess ,o
15 0055 Olsgge ales o Lu 5 4 canl gl o 3T S VLIS
oS 358 00 8L (Sllge> 5 (LS a6 2SL) (5eneST (5 20
S o B 1, T 5 0T & e STy 4
cladloe 1 e s m 31 S5 CAT o551 el 1S5 0,4 Ls
ol 53l oyl 51 36 slaams] il o laJsLe 5|
09U gl8 codlad « guims ol o (Uchelikanietal., 2004 )
Mgy o 5 S8 Gl ey 59, U (GPX) jlaesTy
9568 (Khezrian et al., 2020) sls olai 1, i3l
ORI, FCN PEY NS, P TE EIE WL JLE TRV 9
el il 39 81 5l liblono () S5l g Lol i o5
(Muthukumar and Nachiappan, 2010) ¢l g.slans|
&0 ole lge (Y YV +) o], ea g Khezrian aalbs o
5 5 il glaos 5 00z bl leis (MDA) w51
Khezrian et al., ) slas oylis glite 5,5 4g0s sl
ol ol SV game 5| (S sl o oslls (2020
el Jsho po eais gLl Gy ool GaslannsTy
60 ole o> 3l i adgs el olsT la JISol, il
L loe 4 Ygane 05 ullon palle o 393 g0 a3l
ad S 5o GlnST Sl cundy g slinST i
ST 5T sl 3T ecdled (Pettersson, 2010) o4 o

1 2l w3, PUFA aau b cos g9 bl b «
¥5


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

1F00 Jlo /1 0 5lous / o jw Jlw

o) gbpl

27 Sl coS 5 ggdge (nl 4 dz gl b aS (o0 S5
Sloil j5i> aizmad sl Conedl Pl 05z o
LS slasés, ,» m-6PUFA § n-3PUFA s w0 wyz
2 Wl g 5 sl atedges Sl 0, LET e, ogaz;
Sl el dole o pliale ()9 sloan o GalS as e
2235 58 eslinul )90 59,¥ 93 9
5 2le e g, 3G (Y+ 1) ) Ken s Pourhosein asllas ;o
LS 5 038 oy sl oS by o Slee 5 LIS
S8 2yl 0,00 (A persicus) Slpl ple Wb jo lass,s
(@aloV) e SYsb Sl b5 laxdlias ol 5l Ban i 8
LS 589, 9 (LS oale) (oale (29, ol 2lie o,
ool sl 5s ! pleale ol Jiendys o,Skes  (315)
Pl (9 Gz )0 Tohw b (225 2l w3 dw sl
=S 5 9oy Ve VO) alS 25 das,o ) -+ :FO)
b dlge b (o3 B plaS 2) (BLS 29) 5 (ple 29,
oS 5 el (2B 03, b (nalge apdns as o L mlis
Loawslio jo lag)Y o) o Slee 5 Sl 0 FO + VO
SRS et il LS e, b le ey, slams,
Sl gid al (glyime 18119 VU olie coplosdle
1 O30 s Sess o (ALA) Sdgd ol (AL)
S o nled sasline 2l 85, b oad adss (nalge
#5750 Sz ;0 Sl gid sl (e 2 eS a5 o
dalllae cpl jo bl 0929 oole (19, L oad 4y das 0 g0
5F95 5 PLS 9, b oad 4355 (palge jo Sailesl ol
Sl I 50 plaus T i 0o )0 O gAY o ole
Ble 59y oS 5 Lhoad 435 (alge o (Swiboils (e a5
(SIS b a s (5)l35 a0 0 AT (FOHVO) alS (49, 5
Al o) olae Glaw s, mee i (2954 axlllas cpl 5
03,5 (oSae g Y g i 0y 0 See g Jread s

Ol lousuiss

3o olbale cplociis  sladiss ) ns“’ﬁ)f lalesti
relpes 2 2 ugl Bl Sl slainy 53 5 fa S (S0
cwas o)ly 5 aigS 31 > adl Wed oo 8L ol
oeolocSisS 35, (Froese and Pauly, 2021) wgd o
Jlo Vo b chyen saisS 5 g b il L
(FAO, 2021) ol aidly s S ansds

v

$sbgl ylale

(Sl Sfslse coenl L alaaiss ilsls plale
S 3b5S (5ol (S islse 5o 5 omlidiin bl
Froese and Pauly, ) auee YU (506! 5 2o,
o) Acipenseridae solgls jo 4555 YV (556 .(2021
Birstein, ) o (ol,5! > 50 Ll jlaigs F as conl oo
&S Y Huso iz 10 4565 Y waile SL a5s5 YY 51.(1993
o> &8 Y Scaphirhynchus o> 5
Acipenser > > 445 \# Pseudoscaphirhynchus
Birstein, 1993; Billard and ) w&os gomey,S
.(Lecointre, 2001

03lgil 4y laze ale w555 YV gl ol o,lgls oloale
ool 5 olend oS 5 St el Acipenseridae
olals slas yoo g laassS 5l (S y0 azmale SdL o
Acipenser ) w5, slds olel)  slsls
Acipenser ) &y 5,b35 Lale (gueldenstaedtii
Acipenser baerii X Acipenser ) & ,.» 4 (baerii
S5 el a3 IE ) 5,50 (Queldenstaedtii
alids Gloaiss o 0wz gleaesl wope s abert
6595 33 (9,8 10 (F2 g Sl e Jlens 53kgls plsbe
5l syl 5o (Badiani ef al., 1996) el Sglite 55
Olale alas )0 Ol 5 o5z e (ot st abaly Sl
Slye (Ljubojevicetal., 2013) ol soaliv 5L o>
9n Sl plele i gladsS cs o o2
D9y piio duoyd B-V0 ond 518 ao s g 0e glate
.(Badiani et al., 1996, 1997)

OE9y slesliiwl SIEN(Y A Y) oS gAtshani axlls o
S5 (RSl 5 )8 el slages, 5 ale
am adY )0 S92e0 o lavesl pihe 5 (olierden
3 sy 0,90 (Acipenser persicus) Slp) ople wb
45 28 S 8 anslie 990 lass dw (GloS (nl o288
Voo Juld pgd Jlass )5 g, a3 ) o ol ol Sl
Gy o3 Ve (sl g et 5 OSSN (489, oy
oy 51 sl Slealo ol 5,Y S sl lis gl .oy ook
WSS S G (eBan O (Bl () Gl &S
5245 e Ol Ly opdle o ale e, 5l ooliul ol by
35 ON G Sl ple iz iyl lale 5,Y cdle


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

eeeg SLdlo (M g0 WNE 53 @ 3> Sl i

g'}l‘&h 9 0'350')

olse JWsl oz 5 950 5l o1 0,058 Lol 09y sl ooy
Waod SRE w35y 50 Sl e Lialydl ) ausld liabs 51 (6 lons
sDHA jJ 2 o5 ale 55, b oo 8 allowiS L ol o o
ol Lt s o dglio g o liE 35, 3 b ARA
W Oliee 9 oo )l S5 Sl ool alge)d Sigs g0 a5
boyl S poaile osb e (e 5, b (spelie 0 Shee
boad 4,35 palge ;0 055 0 Shes 9 (63050 CudeS (g
Ll Segatlyl sl lpiome jo Laid aS™ plde 3 90
wo,z glawl IS las 0 VAL asye </ L og ciglaie
WAl dglie il plmil Jlgte (53,055 Jabd 93 Jsb 5o
(30,00%) 5,5,b olie Lilidlas ;e ARA YL clale
OV) Gy Oliee 5 (2o VHIT) pogiadly (59958590 5Lel
o slp ol polis as o ARA 09,5 L avslie ,0 (duoyo
VYID o ys ¥V b ol oo iy 555 slaaslis 5l oS
.(Mazorra et al., 2003) 55 oo ,0 YA g 00,0

o yz ol SLuS 5 (Y- A) oS sLund axlas
Solea ) ;laleSisS 0 o565 oS sl asls ¢ o350
235 8 anlie 0)50 (B9 9 00d Spo (Siog (SOlea
18: 18:2n-6 5 ,5YL o 5 o33 5l Jol> slapss
a5l oty sl a5 Il 45wzl 20:10-9 43n-6
O gyY A, . wog Il 20:5n-3 520:4n-6 16:1n-7
3y plas gl 5 WS awslie ()95 5 (B> sleog S
S5 Ll il blo)l wae Lide b oY o, az S|
log,Y o 59, sl g 9,¥ L o3 ojluil o slaal
5 (V29) oK g Lavens .og oS e o5j9p
Y-V ¢y adss as wsols Las (Y- V1) )], g Montero
Uil e -6 HUF 5103 L. Jandgs Joa ) L3 ol
g oo T Bliee 9 89, 4305 S o Jlas

o Blo g Qiliom
s (Dicentrarchus labrax) oL g, b ow pol> J> 5o
09972 O3 2w (Sparus aurata) socd,s  ologaws
elazlsgzar | L)l ogx )3 by ;SL‘“‘-;; O °
9,84 131 318 5 gyl el 53 00508 jobo ey 5 ailooly
obele i (Halver, 2021; FAO, 2021) o,
S5 )sbar Cel 05 lplashil L anslie )0 (035 o5l b )
Feagshes O=F L e 10 jo oo Sy 090> ] a5 o i

=l5 pleSlias (Y- - V) ) Ken 5 Furuita aslllas o
oI gol> old slawss, L (Paralichthys olivaceus)
4 n-3 LC-PUFA e & Slis oole duoys YV 5 /A
Ol bl . Wal 4385 (55,055 a2 ;0 9 S8 ol ¥ o
Jood (a3l 5 Gy 5l G 59y 50 95V sl aoys as ol
e L3 | 5138 035,n-3 LC-PUFA G pas b w5
CoiS 390 b ol o 55 ARA e coplpogdle .ouils oyLis
s bl o (Furuita et al., 2002) el iol58l w50
O 0 g B ol ¥V Dok by oole igS lan sl oolaul by
wo,s Y1) n-3 LC-PUFA | 5,0 mlow b (53, o5
WA i (S ol w5, 5l e, FIY g as s FA
gl slapss doys alez jl 035 Lok S lo a3l 4z 5]
Lol 335 05,5 )3 (b slag)¥ woyo 5 F,d (e
Oy iy 2oy YV e & n-3 LC-PUFA- las o5,
N-3 LCgrhas (1 5V (gl a5 Sloole 1o o565 0 g3 Lol eogy
Furuitaetal.,2002; Migaud ef) og yrico ws0:PUFA
4n-3 LC-PUFA w5 o ¥/\ a5 ol o las s (al., 2013
Slr ool g Wl oo S Qe w2, woys lyie
ran Sl (Sas L glo clald 5 uil (l5 oale SadS
cladlrs pae (1199) K g Lavens asllas jo .ol
Sk el o Siagh cnl S 55 Sl
saslie N-3 LC-PUFA L oo 40355 Sgy98 j0 ) o050
2 laiiy CoE glagrslng o081 eIl ol 5lsss S
03 LO-U o 40335 B8 i 55 Sgete Sy a5
oeele Sias” o (Lavens et al., 1999) soi o PUFA
Qo0 17 wo V) ARA ol 5l e glie bosd adss
e g 3 ols s Do 4y (S ol 005, o, VY
e w23 5l a Glale ;o 038 A G i wSi 5
Qo> VY w5y 50 Ol iS5 350,5 4dsT doyo o fF
w5y 0 ARA zslisl.(Furuita ef al., 2002) o sonliv
Wilgs o dlins (] g 0l o505 EPA l5e alS cely ol
VY Lo 43335 loale 1 o585 CoieS als ol JLole
3 Gt 13l a8 a0 o lid gab 90 (]l ARA v jo
0 CodsS p Sute ;U ke e @) 50 ARA o5l
oo sbarl ple plie s davlia aSl o)l
gl Ghgn o0 -0yl elpenay |y ol S el Slizge
5| (Hippoglossus hippoglossus) sl &golla

BB ax ST A wl e colaiul Gsbye olde slans,
A


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

1F00 Jlo /1 0 5lous / o jw Jlw

o) gbpl

n-3 Gyae ol 3 (V29A) o5 g Rodriguez L )l
D5 A8l alaper 2132 (slags, 01, LC-PUFA
N-3 0o 0 VA gol> olde e, dsdllas pl jo .00 S
5,50 1-3 LC PUFA w36 _lié slanys, LLC PUFA
sles, ;o n-3 PUFA YL zho a5 )18 aslie
Sere) Slosise o DHA S EPA (318 4y e i
Rodriguezet) ois o505 oS iolidl i ge 5 oo lacily
iy (b yo padae (o9 b (goms axdllas o (al., 1998
AT 3l 5 orerbon slaes 5 23l i Lo
ilS 3o 4,355 1-3 LC-PUFA wo 3 VI8 5l i b o5
Sl (0o S YNV OIN-3 s s YL o o Jl b ozl
N-3 Gl 0l ssalie 03)) aeS (B5)0,mle 5 5505k
e (Siwsod EPA bose 30-3 L dawssLC-PUFA
.(Fernandez-Palacios ef al., 1995) c.als
b e o Lale (1229) ] See g Almansa asllas o
ol oég, 5l bol> 1-3 LC-PUFA _lié o5, 5 L a5
N-3 086 ol o) 5las 5 plale b eis S o aydss
LA (HLS w5 e ey, wyl>=) LC-PUFA
FINIEROPNEEIESE IRECER S5 FUREARIRCIE
Jab Byl 5 Loyl 213 slapss; el o sl (s 058
oS Slabs w55 5 0-3 LC-PUFA _zals L s 55 )3
saalie 50,5 o oolawln-3 LC-PUFA w36 i o3, 5
.(Almansa et al., 1999; Bruce et al., 1999) .
s 2b 30 pw o (VoY) o) San 5 Cejas aslllae o
Sz 1o O sleawwl LS 5 (Diplodus sargus)
8518 alie 3550 (SBy9n 9 S22y Olole I Jol>
50 oz DHA maw o Solds o a5 ol lis ol
8 GBI EPA 4z ST )0 0925 (25590 5 5529 Olosle
8l SRl iy balie o o5 olsle ;5 ARA
253 V/PY segd 10 50/FD Jol ;o EPA/ARA slaccs Lol
ARA b 5 Jraa s slonsy T3 )0 ARA Coanl 4y a5,
L-gs o Lo Yozl (23l asgilisSol adgs 0 EPA 4
@ g polie 4y SGop polis o n-3 JPUFA n-6
(Cejasetal.,2003) o aalys 2 9,¥ 5 055 Cuddse

&

(Moffett et al., 2000) o soalive ST ol31 olo jo
3L 9590 9 (S908 (sdhe Slge plad (sol> Wb 055l plo
Lo 03,5 aneS (slag ¥ aS (g sboar Wil gy 035 Gl
aipol ol (EFA) (5,550 52 loseusl 5 (35 55
335 ol o aulen Basil Sase olse gla el g (AA)
.(Conceigdo and Tandler, 2018) oS Jos 3350
s ay B G0 2l leaisS pled wile el
lojl i 5 ARA sDHA EPA EFA uil, 6,0
oY ol s 18:303 5 18:20-6 C18 olisS 0,205
2 el 5 5 gldl oz slaseul 5 EFA (ol a5 e
(e SAE iy 0, s 18 13 ge Last o B 5 0lae
Olszs 2bye Olabe )5 el oo 005 (eSS 0,5 g0
052 sl Jolds ol SLas o138 05, w0 <V -OIY
Migaud etal.,) osb (n-3 LC-PUFA) il 6 ;. ; Ln-3
el g bag )Y e 0, 4 axgi b Jls ol b (2013
3)lge el See S>55 slog,¥ o YL Neurosomatic
;0 N-3 LC-PUFA 5508 .0l polae opl 5l i 5L 9590
(Al e ;O A0 (al Sl Wl (o0 9)Y di5 sl
S8, el dnals (15,5 5 ol o Shos  wlsi oo S 05
.Bell et al., 1995)

Silozr JU! oz i o (138 slag, Sl eslinul 4z 3]
Olyee 42 oo (2lo (nadge 5l (gl Lol o)ls olyanay |,
Perez et ) sn aiily Gob o 010 slas s, 4 g0l
s ARA o33l oot sl oldlas 3l (al., 2007
2 e Sl sl S alapes 21 w3, 5 DHA
oo, 5l eolaiwl o lply Lol axils 4)Y 5 o5 ol
S Oliee e (2L) (2150 SladisS )0 b e lie
DS oo w0l )3 9,Y 9 055 adsl o, (sl |, DHA 5 ARA
el Sl (o8 Jeilly e (29, 45 Ceal Jlo 0 ]
2yl gai g 0y slajls joais 4 (5908 0z sladel
e sk e w5, ;0 DHA S ARA (YL ol
ALl oyslee Qi) 4 (ol e sl |y sl 5 0,
ooy b awslis jo Sis olde slaps, a5 08 (Las
CedsS Iy 5 ol ShS st WSl 0 45) ol e
i b oSy ldss mhaa aiilg o ((aidly Shye>
Bruce etal., 1993, ) a5 al,8 oL o lale oY (ly
(1999


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

s le ol i 38 0 2 ket 3 N lSen 3 oy
CedeSl slog,¥ g Lo adgi s 50 5 e lalo oy 9o s Wb

558 18 solatl 090

&bo

Almansa, E., Pérez, M.J., Cejas, J.R., Badia, P.,
Villamandos, J.E. and Lorenzo, A., 1999.
Influence of broodstock gilthead seabream
(Sparus aurata L.) dietary fatty acids on egg
quality and egg fatty acid composition
throughout the spawning season. Aquaculture,
170, 323-336. https://doi.org/10.1016/S0044-
8486(98)00415-3

Aras, N.M., Haliloglu, H.i. and Atamanalp, M.,
2002. Baliklarda Yag Asitlerinin Onemi. Atatiirk
Universitesi Ziraat Fakiiltesi Dergisi, 33(3),
331-335.

Atshani, M.S., Ahabzadeh Rudsari, H.V. and
Pajand, Z., 2012. The effect of using fish oil
and vegetable oils (corn and sunflower) on
biochemical compositionand fatty acid levels of
Acipenser persicus. New Technologies in
Aquaculture Development, 6(4), 21-32. (In
Persian)

Babalola, T.O., Apata, D.F., Omotosho, J.S. and
Adebayo, M., 2011. Differential effects of
dietary lipids on growth performance,
digestibility, fatty acid composition and
histology of African catfish (Heterobranchus
longifilis) fingerlings. Food and Nutrition
Sciences, 2, 11-21.
https://doi.org/10.4236/fns.2011.21002

Badiani, A., Anfossi, P., Fiorentini, L., Gatta,
P.P., Manfredini, M. and Nanni, N., 1996.
Nutritional composition of cultured sturgeon
(Acipenser spp.). Journal of Food Composition
and Analysis, 9, 171-190.
https://doi.org/10.1006/jfca.1996.0024

oy & (p¥lge SThe drgi dine) )3 ool ) Glidiod jein
Wilood Byxe y5m6i] oo o a3l aS Slaaiss ol
5 358 50 L o inlosT plosil o il 05 550 L
loosls ags sl a5 (olim ohgts £3050 (nl el GIS
wdledy S9d oo gihae Wl LSS 4 5l el g 38
plnl @ Gl e 55 Shes caSudy glacs s
Oebizes ol Y bt pl a4y dxgi Lolas s b io el
2 ol coenl ax STases bl 1) glogs g wlddo
I3 Ll e oo SL3| 5550 6lisS 5l (6l 0, 4
bl 56V ol s a5 e slags, ]
b alpegdle 13,85 J18 (o) 2 0590 WL G Al © 2
5)Y 058 5 058 CukS sl Loy (nl LT4S 05 (et
&S 0, Jlaizl 0 50l a3, ol 1 e b aties

g oalaiwl S eaisl o ases 5l (S (sl

S 5 AR

Sl g nge 4055 )3 iz lavel B p2l> gl
@l ol 8 ey 0550 ) Oleale )Y 5 055 kS 5 ]
Gog )5 o1de 0y 10 Gy slaal jloslaiulas ols yLis
5 ool 2l olsbe )5S lealeslil alaz 5l lale alises
Lol o550 o0l Sl 5l plaleSidS 5 alopn
LT (6,138 51 (K395 9 0 yz slosnl 0590 0 azul (Jl>
lasrsl lime LSt Zosl s Slealo 9)¥ g 0505 iS5
Sladl @l sloog,S oS5 Frge Al G oy
9Y 9 055 CodS p (oorliinne S5 Wlg e &5 Cel 0y
ooliztul 4S5 s oyl Slalllae ST ooy s bl atls oyLiale
Slgse e 55, 5 BT g, sl o, 5l plys
P55 SS9 )Y sad g 0y Gliee p YL (605 )]
Olidlas co 8 oasol wls (Jb el Lol axil Lol
Sl 5 Gleale (@138 02 50 0oz ladel Gliee 452
Ol a5 cdls valss lale 5)¥ 5 055 ClS 2 6skob;
S8 4z 0,50 ohng sb 4 ansil SBws il Al
25 9lse jlesliul o sz glasnsl gl golio (e 51 0,5
Seal ol ol (89 slras (crwlio o (2 ol Wlgi oo

g e Ay 50 Wilgly ardllae ol jo oads &3] slaazsly sl


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

1F00 Jlo /1 0 5lous / o jw Jlw

o) gbpl

Badiani, A., Stipa, S., Nanni, N., Gatta, P.P. and
Manfredini, M., 1997. Physical indices,
processing yields, compositional parameters and
fatty acid profile of three species of cultured
sturgeon (Genus Acipenser). Journal of the Science
of Food and Agriculture, 74: 257-264.

Ballestrazzi, R., Rainis, S., Tulli, F. and Bracelli,
A., 2003. The effect of dietary coconut oil on
reproductive traits and egg fatty acid composition
in rainbow trout (Oncorhynchus mykiss).
Aquaculture  International, 11, 289-299.
https://doi.org/10.1023/A:1024876024720

Baroni, L., Rizzo, G., Zavoli, M. and Battino, MLA.,
2024. Plant-Based Food Guide Adapted for Low-
Fat Diets: The VegPlate Low-Fat (VP_LF). Foods,
13(24), 4050.
https://doi.org/10.3390/foods13244050

Bell, J.G., Castell, J.D., Tocher, D.R., MacDonald,
F.M. and Sargent, J.R., 1995. Effects of different
dietary arachidonic: docosahexaenoic acid ratios
on phospholipid fatty acid compositions and
prostaglandin production in juvenile turbot
(Scophthalmus maximus). Fish Physiology and
Biochemistry, 14, 139-151.
https://doi.org/10.1007/BF00002457

Billard, R. and Lecointre, G., 2001. Biology and
conservation of sturgeon and paddlefish. Reviews
in Fish Biology and Fisheries, 10, 355-392.
https://doi.org/10.1023/A:1012231526151

Birstein, V.J., 1993. Sturgeons and paddlefishes:
threatened fishes in need of conservation.
Conservation Biology, 7, 773-787.
https://doi.org/10.1046/.1523-1739.1993.740773 x

Bruce, M.P., Shields, R.J., Bell, M. V. and Bromage,
N.R., 1993. Lipid class and fatty acid composition
of eggs of Atlantic halibut, Hippoglossus
hippoglossus (L.), in relation to egg quality in

AN

captive broodstock. Aquaculture Research, 24(3),
417-422. https://doi.org/10.1111/j.1365-
2109.1993.tb00565.x

Bruce, M., Oyen, F., Bell, J., Asturiano, J.F.,
Farndale, B. and Carillo, M., 1999. Development
of broodstock diets for the European sea bass
(Dicentrarchus labrax) with special emphasis on
the importance of n-3 and n-6 highly unsaturated
fatty acids to reproductive performance.
Aquaculture, 177, 85-97.
https://doi.org/10.1016/S0044-8486(99)00071-X

Cejas, J.R., Almansa, E., Villamandos, J.E., Badia,
P., Bolanos, A. and Lorenzo, A.,2003. Lipid and
fatty acid composition of ovaries from wild fish
and ovaries and eggs from captive fish of while sea
bream (Diplodus sargus). Aquaculture, 216:299-
313. https://doi.org/10.1016/S0044-
8486(02)00525-2

Conceicao, L. and Tandler, A., 2018. Success factors
for fish larval production. 1% edition. Wiley-
Blackwell, New Jersey, USA.

Demir, O. and Sargoz, S., 2019. The effects of
different feeding times and diets on the whole-
body fatty acid composition of goldfish (Carassius
auratus) larvae. Journal of Food Science and
Technology, 39, 1-11.
https://doi.org/10.1590/fst.01018

Engdaw, F. and Geremew, A., 2024. Broodstock
nutrition in Nile tilapia and its implications on
reproductive efficiency. Frontiers in Aquaculture,
30(1), 1-25.
https://doi.org/10.3389/faquc.2024.1281640

Espinosa-Salas, S. and Gonzalez-Arias, M., 2025.
Nutrition: Micronutrient Intake, Imbalances, and
Interventions. In: StatPearls [Internet]. Treasure

Island (FL): StatPearls Publishing.


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

eeeg SLdlo (M g0 WNE 53 @ 3> Sl i

g'}l‘&h 9 0'350')

Falk-Petersen, S., Sargent, J.R., Henderson, J.,
Hegseth, E.N., Hop, H. and Okolodkov, Y.B.,
1998. Lipids and fatty acids in ice algae and
phytoplankton from the Marginal Ice Zone in the
Barents Sea. Polar Biology, 20(1), 41-47.
https://doi.org/10.1007/s003000050274

FAO, 2021. Food and Agriculture Organization.
Available from: http://www.fao.org/home/en.
Accessed on 23 May 2021.

Fernandez-Palacios, H., Izquierdo, M.S., Robaina,
L., Valencia, A., Salhi, M. and Vergara, J.M.,
1995. Effect of n-3 HUF A level in broodstock diets
on egg quality of gilthead seabream (Sparus aurata
L). Aquaculture, 132, 325-337.
https://doi.org/10.1016/0044-8486(94)00345-0O

Ferosekhan, S., Xu H. and Turkmen, S., 2020.
Reproductive performance of gilthead seabream
(Sparus aurata) broodstock showing different
expression of fatty acyl desaturase 2 and fed two
dietary fatty acid profiles. Scientific Reports, 10,
15547. https://doi.org/10.1038/s41598-020-72166-
5

Froese, R. and Pauly, D., 2021. FishBase. World
Wide Web electronic publication. Available from:
www. fishbase.org. Accessed on 25 May 2021.

Furuita, H., Tanaka, H., Yamamoto, T., Suzuki, N.
and Takeuchi, T., 2002. Effects of high levels of
n-3 HUFA in broodstock diet on egg quality and
egg fatty acid composition of Japanese flounder,
Paralichthys olivaceus. Aquaculture,210:323-333.
https://doi.org/10.1016/S0044-8486(01)00855-9

Furuita, H., Hori, K., Suzuki, N. and Yamameoto,
T., 2007. Effect of n-3 and n-6 fatty acids in
broodstock diet on reproduction and fatty acid
composition of broodstock and eggs in the
Japanese eel Anguilla japonica. Aquaculture,
267(1), 55-61.
https://doi.org/10.1016/j.aquaculture.2007.01.039

Geurden, I., Bergot, P., Van Ryckeghem, K. and

Sorgeloos, P., 1999. Phospholipid composition of
common carp (Cyprinus carpio) larvae starved or
fed different phospholipid classes. Aquaculture,
171(1-2), 93-107. https://doi.org/10.1016/S0044-
8486(98)00423-2

Halver, J.E., 2021. Food and Agriculture

Organization. Chapter 4. Lipids and Fatty Acids.
Available from:
http://www.fao.org/3/x5738e/x5738e05.htm.
Accessed on 25 December 2021.

Hilbig, C.C., Nascimento, N.F., Heinen, A.L., Tovo

Neto, A., Funghetto, J.P., Bombardelli, R.A.,
Meurer, F. and Nakaghi, L..S.O., 2019. Effects of
dietary fatty acids on the reproduction of South
American female catfish Rhamdia quelen (Quoy &
Gaimard, 1824). Latin American Journal of
Aquatic Research, 47(3), 456-466.
http://dx.doi.org/10.3856/vol47-issue3-fulltext-8

Khan, M. A., Jafri, A.K. and Chadha, N.K., 2004.

Growth, reproductive performance, muscle and egg
composition in grass carp, Ctenopharyngodon
idella (Valenciennes), fed hydrilla or formulated
diets with varying protein levels. Aquaculture

Research, 35, 1277-1285.

Khezrian, S., Salati, A.P., Agh, N. and Pasha-

Zanoosi, H., 2020. Effect of replacement of fish
oil with different plant oils in Oncorhynchus
mykiss broodstocks diets on egg and larval
antioxidant defense development. Veterinary
Research Forum, 11(1), 83-88.
https://doi.org/10.30466/vrf.2019.92045.2228

Kutluyer, F., Sirkecioglu, A.N. and Aksakal, E.,

2017. Effect of dietary fish oil replacement with
plants oils on growth performance and genes
expression in  juvenile rainbow  trout

(Oncorhynchus mykiss). Annals of Animal Science,

oy


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

1F00 Jlo /1 0 5lous / o jw Jlw

o) gbpl

17(4), 1135-1153. https://doi.org/10.1515/a0as-
2017-0010

Lavens, P., Lebegue, E., Jaunet, H., Brunel, A.,
Dhert, P. and Sorgeloos, P., 1999. Effect of
dietary essential fatty acids and vitamins on egg
quality in turbot broodstocks. Aquaculture
International, 7, 225-240.
https://doi.org/10.1023/A:1009225028889

Ljubojevic, D., Trbovié¢, D., Luji¢, J., Bjeli¢-
éabrilo, 0., Kostic, D., Novakov, N. and
Cirkovi¢, M., 2013. Fatty acid composition of
fishes from Inland Waters. Bulgarian Journal of
Agricultural Science, 19, 62-71.

Lund, L., Steenfeldt, S.J., Suhr, K.I. and Hansen,
B.W., 2008. A comparison of fatty acid
composition and quality aspects of eggs and larvae
from cultured and wild broodstock of common sole
(Solea solea L.). Aquaculture Nutrition, 14, 544-
555. https://doi.org/10.1111/j.1365-
2095.2007.00560.x

Mazorra, C., Bruce, M., Bell, J.G., Davie, A.,
Alorend, E. and Jordan, N., 2003. Dietary lipid
enhancement of broodstock reproductive
performance and egg and larval quality in Atlantic
halibut (Hippoglossus hippoglossus). Aquaculture,
227,  21-33.  https://doi.org/10.1016/S0044-
8486(03)00493-9

Migaud, H., Bell, G., Cabrita, E., McAndrew, B.,
Davie, A., Bobe, J., Herraez, M.P. and Carrillo,
M., 2013. Gamete quality and broodstock
management in temperate fish. Reviews in
Aquaculture, 5(1), 194-223.
https://doi.org/10.1111/raq.12025

Moffett, 1.J.J., Allen, M., Flanagan, C., Cozier,
W.W. and Kennedy, G.J.A., 2006. Fecundity, egg
size and early hatchery survival for wild Atlantic

salmon, form the River Bush. Fisheries

oY

Management and  Ecology, 13, 73-79.
https://doi.org/10.1111/5.1365-2400.2006.00478.x

Montero, D., Torrecillas, S., Benitez-Dorta, V.,

Caballero, M.J., Izquierdo, M.S. and
Zamorano, M.J., 2019. Effects of dietary
vegetable oils on the expression of eicosanoid
receptors genes in Senegalese sole (Solea

senegalensis) intestine. Aquaculture Reports, 15,
100201.
https://dx.doi.org/10.1016/j.aqrep.2019.100201

Muralisankar, T., Bhavan, S., Radhakrishnan, S,

Seenivasan, C., Manickam, N. and Shanthi, R.,
2014. Effects of dietary supplementation of fish
and vegetable oils on the growth performance and
muscle compositions of the freshwater prawn
Macrobrachium rosenbergii. The Journal of Basic
and  Applied  Zoology,  67(2), 34-39.
https://doi.org/10.1016/j.jobaz.2014.09.004

Muthukumar, K. and Nachiappan, V., 2010.

Cadmium-induced oxidative stress in
Saccharomyces cerevisiae. [ndian Journal of

Biochemistry and Biophysics, 47(6), 383-387.

Nandi, S., Routray, P., Gupta, S.D., Rath, S.C.,

Dasgupta, S. and Meher, P.K., 2007.
Reproductive performance of carp, Catla catla
(Ham.), reared on a formulated diet with PUFA
supplementation. Journal of Applied Ichthyology,
23, 684-691. https://doi.org/10.1111/j.1439-
0426.2007.00874.x

Ng, W.K. and Wang, Y., 2011. Inclusion of crude

palm oil in the broodstock diets of female Nile
tilapia, Oreochromis niloticus, resulted in enhanced
reproductive performance compared to broodfish
fed diets with added fish oil or linseed oil.
Aquaculture, 314, 122-131.
https://doi.org/10.1016/j.aquaculture.2011.01.034

Parameshwaran, K., Edirisinghe, U. and

Dematawewa, C.M.B., 2002. Replacement of cod


http://ornamentalaquatics.ir/article-1-417-en.html

eeeg SLdlo (M g0 WNE 53 @ 3> Sl i

g'}l‘&h 9 0'350')

liver oil with soybean or coconut oil in diets of
larval goldfish, Carassius auratus L. Tropical
Agricultural Research and Extention, 5(1-2), 62-
67.

Pelic, M., Knezevic, S.V., Balo§, M.Z. and

Ljubojevié, D., 2019. Fatty acid composition of
Acipenseridae -sturgeon fish. /OP Conference

Series Earth and Environmental Science, 333,
012109. https://doi.org/10.1088/1755-
1315/333/1/012092

Pérez, M.J., Rodriguez, C. and Cejas, J.R., 2007.

Lipid and fatty acid content in wild white seabream
(Diplodus sargus) broodstock at different stages of
the reproductive cycle. Comparative Biochemistry
and Physiology Part B: Biochemistry and
Molecular Biology, 146(2), 187-196.
https://doi.org/10.1016/j.cbpb.2006.10.097

Pettersson, A., 2010. Effects of replacing fish oil with

vegetable oils in feed for rainbow trout
(Oncorhynchus  mykiss) and Arctic charr
(Salvelinus alpinus). MSc thesis. Swedish

University of Agricultural Sciences, Uppsala,

for Sustainable Development. Journal of Biosafety,
15(2), 97-118. URL:
http://journalofbiosafety.ir/article-1-467-en.html

Radkhah, A.R., Eagderi, S., Poorbagher, H. and

Sadeghinejad Masouleh, E., 2023. Human
Feeding of Fish Contaminated with Heavy Metals:
A Serious Challenge for Human Food Security.
Journal of Biosafety, 16(3), 51-74. URL:
http://journalofbiosafety.ir/article-1-529-en.html

Radunz-Neto, J., Corraze, G., Bergot, P. and

Kaushik, S.J., 1996. Estimation of essential fatty
acid requirements of common carp larvae using
semi-purified artificial diets. Archives of Animal
Nutrition, 49(1), 41-48.
https://doi.org/10.1080/17450399609381862

Rodriguez, C., Cejas, J.R., Martin, M. V., Badia, P.,

Samper, M. and Lorenzo, A., 1998. Influence of
n-3 highly unsaturated fatty acid deficiency on the
lipid composition of broodstock gilthead seabream
(Sparus aurata L.) and on egg quality. Fish
Physiology and Biochemistry, 18, 177-187.
https://doi.org/10.1023/A:1007750218840

Sweden. Strobel, C., Jahreis, G. and Kuhnt, K., 2012. Survey
Planas, J.V. and Swanson, P., 2008. Physiological of n-3 and n-6 polyunsaturated fatty acids in fish
function of gonadotropins in fish. In: Rocha M.J., and fish products. Lipids in Health and Disease,
Arukwe A. and Kapoor B.G. (Eds.). Fish 11, 144. https://doi.org/10.1186/1476-511X-11-
Reproduction.  Science  Publishers, New 144
Hampshire, USA, pp. 37-66. Thayyan, M., Aahabzadeh, Rudsari, H.V. and

Pourhosein, S., Bahri, A.H., Falahatkar, B., Pajand, Z.,2016. Superoxide lon: Generation and

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

Yarmohammadi, M. and Salarzadeh, A.R.,
2019. The effect of fish and rapeseed oils on
growth performance, egg fatty acid composition
and offspring quality of sterlet sturgeon (A4 cipenser
ruthenus). Aquaculture Nutrition, 25(3), 543-554.
https://doi.org/10.1111/anu.12856

Radkhah, A.R. and Eagderi, S., 2022. Biosecurityin

Aquaculture Systems as one of the Requirements

Chemical Implications. Chemical Reviews, 116(5),
3029-3085.
https://doi.org/10.1021/acs.chemrev.5b00407

Uchelikani, P., Fita, I. and Loewen, P.C., 2004.

Diversity of structures and properties among

catalases. Cellular and Molecular Life Sciences,
61(2), 192-208. https://doi.org/10.1007/s00018-
003-3206-5

of


http://ornamentalaquatics.ir/article-1-417-en.html

[ Downloaded from ornamental aquatics.ir on 2026-07-03 ]

Journal of Ormamental Aquatics Vol. 13, No.l

Review Article:
Role of Dietary Fatty Acids in Fish Broodstock Nutrition and Their Effects on Egg and
Larval Quality
Radkhah A.R.'; Soheil Eagderi'; Sadeghinejad Masouleh E.2; Atash Afrazah S.3

* soheil.eagderi@ut.ac.ir

1- Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran
2-Inland Water Aquaculture Research Institute, National Fisheries Science Research Institute, Agricultural
Research, Education and Extension Organization, Bandar Anzali, Iran

3-Bachelor's degree Bachelor of Environment, Faculty of Natural Resources, Birjand University, Birjand, Iran

Abstract

Broodstock nutrition plays a fundamental role in reproductive performance and the production of high-quality
eggs and larvaein aquaculture. This review evaluatesthe effects of dietary fatty acids in broodstock nutrition on
egg quality, larval development, and survival in major cultured fish species, including salmonids, cyprinids, sea
bass, sea bream, flatfish,and sturgeon. Relevant studies published between 2010 and 2022 were comprehensively
reviewed to assess the relationship between broodstock dietary lipid composition and reproductive outcomes.
The findings indicate thatthebalance and ratio of essential fatty acids, particularly eicosapentaenoic acid (EPA),
arachidonic acid (ARA), and docosahexaenoic acid (DHA), are more critical than their absolute dietary levels.
The dietary n—3/n—6 fatty acid ratio directly affects egg biochemical composition, embryonic development,
larval quality, and survival. Evidence from the reviewed studies further demonstrates that combined lipid sources
containing both fish oil and vegetable oil are generally more effective in improving reproductive performance
and larval growth than single-sourcelipid diets. In addition, plant-based ingredients rich in essential fatty acids
may serve as sustainablealternatives to conventional fish oil in broodstock feeds. Overall, optimizing fatty acid
composition in broodstock diets can significantly enhance egg quality, larval viability, and the sustainability of

aquaculture production systems.

Keywords: Broodstocknutrition; Fatty acids; Egg quality; Larval development; Aquaculture; Fish reproduction.
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